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An order charae sp,narnrir>n or^r,^-^-,.. , / 

^ --, "Pt^ciaiLi:> <-um{jiisins a sougce ot order rhoro^. j 

cnarge selector/separator, order charae outDm <,vXZul " 
colleccor(s). and the same bem. arra^cel series ZZ ' . °' "^^^^^ 
Che order charge and/or effec.acerSchTr^^^^^^^^ ^ P-^^ 

force/charge, such as a high resolution mass spXometL if whi^h the^^^^^^ 

IS electromagnetic which acts upon the mane^Lrvine Jordlr c^^^^^^^^^ 

on the order charge itself, and in which the Jder c'haroe is fedYnto / 

such a ..y that the order-charged .tates ca/be sVpa'^d^om ^def LS^^es" 

and m which there is/are output system(s) Jd/or order charge collectors fo thTS.: 

order charge can be used directly and/or collected for subsequent S 

An order charge separation apparatus as /aimed in 1 , where the active element of the 
order charge selector/separator is based/pon the ordering force and/or order^haro^ 
for example previously separated ordC charge so as "to create aJt oSS chi 'e 
spectrometer and mto which order chLge is fed, either from previous SSattn S 
a device such as that in claim 2 and//r some other source, and'^iie sa^ ord^r S<^" 
IS acted upon directly by the ordeLg force in the active element to iStiate 2e 
separation of order charge types/for example into like and uSike ZT ^d 
sequences of such stages, as in claXs 1, 2 and 3 here, and/or repeated pro^essin^^o 

:z'ziZT^ J -^/or ^pu^rs^^: 

An order charge separation ap/arams as claimed in 1. 2 and/or 3 wherein there 
IS are or is/are not suitable injt interface(s), with or without ionizaio^equ^^^^ 
witii or without suitable output interface(s), together with suitable vacuum sysSms 

^^nlT,r 7"' ^^P^^^^ '"^^^'^ matter from order neS^a 

"ne rw^or^? ^"""^ order-charge type from another uS 

purifieT "^'^ ^^P^^^^^^ ^^^^ other and/or 

An order charge separat/bn apparatus as claimed in 1, 2, 3 and/or 4, or combination 
thereof, wherem the sov^ce is a source of ionizing radiation, such as an alpha emSer 
which cames the orde/f charge on at least some of the panicles of radiation. 

An order charge separation apparams as claimed inl, 2, 3 and/or 4, or combination 

fr^r^h """k JIT'' °^ °^ all of which carries the 

order charge such helium from a reactor, and/or order-charged states which have 
previously been ttitough some stage or stages of separation," and/or purification 
and/or concentraybn, which may or may not be ionized electrically. 

''^J'flf^'"^^^^^ as claimed in 1, 2, 3 and/or 4. or combination 

thereof, whereiA the source is some kind of radiation device, such as a nuclear reactor 
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or accel^or. in which the aevice produces order-charf^d maner either continuously 
or m bursts, or some combination, either partially or loyally ionized or non-ionized' 
which dien may or may not have to be separated /r concentrated, or otherwise 
proc^issed either continuously or in batches, so as fo produce a supply of order- 
charged matter which can then be fed to or supplied jfo the source of the order-charge 
separation apparatus as its source of order-charged/matter. 

.\n order charge separation apparatus as claimed \h L 2, 3 and/or 4, or combination 
thereof, wherein the source is some kind of ra/Hioactive halo and/or rock and/or 
crystal and/or material there from, and/or otherf material substance which contains 
order charge, which may /or may not have to We first processed to carry out some 
kind of preliminary order-charge concentratiorf either on the basis of the region of 
origin of the matter, and/or the panicular prop^nies of the matter which is known to 
carry the order charge, and/or on. some other ^asis. 

An order charge separation apparams as claiAied in 1, 2, 3 and/or 4, or combination 
thereof, wherein the source is some kind of panicle accelerator, nuclear or heavy ion 
accelerator and/or storage ring and/or colli&ing beam machine, which by processes 
of suitable interactions (which may be brought about by a beam of nuclei being made 
to collide with target nuclei [heavier nuclei may produce more order-charged 
fragments, but any nuclei which produc^some order-charged fragments will do] Tor 
by a beam or source of elementary partLtles or other maner or radiation being made 
to collide with target nuclei or vice vei^a, so that some order-charged fragments or 
radiation are produced), causes nucle/ to fragment into fragments, some or all of 
which are order-charged.. 

An order charge separation apparatii^ as claimed in L 2, 3, 4 and 9, or combination 
thereof, wherein there may bei incliLCle further apparatus, for example, the fragments 
produced may or may not be Aiass /and/or momentum and/or direction selected, and 
/or cooled, and/or dss^erate^, a/d/or accelerated, and/or focused into a beam of 
fragments, and/or ion^W^^^ 

An order charge separation apparatus as claimed in L 2, 3 and/or 4, or combination 
thereof, wherein the source of o&rder charge consists of free order charge which has 
subsequently been attached to toatter (for example, matter which has been exposed 
to sunlight, even if it was originally order-neutral, can become filled with orderons 
[which are order-charged o/ at least order-antiorder charged], and so become 
permeated with some form pf order charge, which said order charge may not be 
actually directly attached tof the nuclei, although these charges could be attached 
indirectly, for example by dtder van der Waals forces), so tharthe said matter which 
has free order charge attached to it (for example by being exposed to orderons), 
which may or may not be Processed to put it in a state suitable for separation and/or 
collection, is used as a scarce of order charge. 

An order charge separatpn apparatus as claimed in L 2, 3, 4 and 5, or combination 
thereof, wherein the ra(fiation is passed through an input interface if necessary, and 
then separated, collectafl and/or concentrated in someway to concentrate or enhance 
the flux, and/or where/n the radiation has been ionized, and/or turned into a beam, 
and/or focused, and/or concentrated, and/or deflected, and/or decelerated or 
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d=gra'» and/or accelerated, and/or some combkS of these. 
^rr^l'ST'!!!,™ f P"^"^ - >■ 2. 3. 4 and 6. or combination 

concentrated, and/or deflected, and/o^decS ed ^.S/o" rlf ; 

combination of these. / "^^^^ accelerated, and/or some 

An order charge separation apparatus as cl/imed in i o - a ^ a 
thereof, wherein the orderXged Z^T.^^, ]^^^^ 
necessaiy, and suitably ionized, and/or /med into a beam "-an^orTcu S t^d/o 
concentrated, and/or deflected, and/or dLlerated and/oTacSrerated ThI 
combination of these. / accelerated, and/or some 

An order charge separation apparatus is claimed in 1 ^ 3 4 o 
hereof, wherein the order-charged iatter is passed Sroui" tput Te^e i? 
necessaiy, and suitably ionized, and/Zr turned into a beam:and/or focused ^nd/o^ 
crbSn'ort^Se."' ^' and/or accelerated,^r;rtm: 



An order charge separation appaitus as claimed in 1. 2 3 4 9 and/or 10 or 
combmation thereof, wherein theXgments are passed through tn inpmlSer^ace if 
necessary-, and suitably ionized. Ulov mmed into a beam. ^nd/orTised 1nd/or 
crbSnor^Se."' and/or accelerate?^~:: 

An order charge separation app/rams as claimed in 1 234567SQinii 
12. 13. 14, 15 and/or 16. or Combination thereof. wheL te^I' one ir Jre 
sources of order ch^e w4ch/may be used in various ways mctdlng one a^a 
sequentially, alternafey/ani/or simultaneously. ^ ' 

Anorderchargeseparation J>params asclaimedin 1, 2 3456789 10 n 
12 13 14, 15, 16 and/or iT or combination thereof wherein ie^e is^wilc^^^^^^^^^ 
to facUitate switchmg from 6ne source to another, if required. ^ 

Ail order charge separation/apparatus as claimed in 1.2 34567891011 
12. 13, 14. 15, 16, 17 anJ/or 18. or combination thereof. whe;eh; L pania^^^ 
completely order-charged iatter is suitably prepared for separation andJor'co^Iec^^^^^^ 

U u'ltlsVe^lfk f Sr'^o ''"^'^ 1. 2. 3. 4, 5, 6. 7. 8. 9, 10, 1 1. 
12, 13, 4, ID, 16, 17, Ifi, and/or 19, or combination thereof, wherein the paniallv 
or completely order-charled matter is introduced into the separator, and/or colSon 

n T\T?5 T'lh^^^'.T'^'J' ''"^"'^ ^ 2' 3' 5' 6' 8. 9. 10. 11. 
12. 13.-14. 15. 16, IP, 18. 19 and/or 20. or combination thereof wherein the 

; " ^^^T'^--h-ged matter is passed through a separator so as 'o 
XZ : ^ or /completely, order-charge from order-neutrai states: and/or 

otherwise concentrate fcrder-charge and/or order-charged states. 
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23. 



24. 



25. 



26. 



27. 



28. 



ra?t c 
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charge separation apparatus as claimed in 



1 



2. 3. 4. 



6. 7. 8'. 9, 10, IL 



sepaJato-1s f or coriibin'ation "thereof, wherein the 

separatot is a mass spectrometer or mass-SDectrnm/r,^r r, ,,^ .f "=rein tne 

accelerator-tv-Deofmn..-.n..rrn^.,.. °f apparatus, and/or 

, "'-""tor. and/or cyclotron or similar 



accelerator-tvoe of ina5:5:-t:nf>rrrnm»t^^ / , 

-I •■ ■.'m>.vwi . aiiu.'iji ucceie 

corresponding to different order-charge states. / ^ Jirferent mass states 

All order charge separation apparatus as claimerf in 1,2 3 4 5 6 7 8 Q in ii 
12, 13. 14, 15, 16. 17. 18, 19, 20 and/or 21,/r combmanon dleriof whe're °' t^e 
separator is based upon range, so that a prec/ely determined a^oum of^'^ 
used to separate and/or concentrate order-chXe Ld/or^ f-c^r "ed statS at the 
expense of order-neutral states. / ^ ^"'ir^ea states at the 

Aiiorder chargeseparationapparamsasclainedinl,2. 3.4. 5 6 7 8 9 10 11 

vS ven ' ""P' = "=>^^ spectrometer, or 

Ab order charge separation apparatus a/ claimed in 1 '34 567soini, 
12 13, 14, 15, 16, 17, 18. 19, 20, 2/ 22, 23 and/or 24; combiLtL if 
wherem range anenuation is used as of the mpat interface .rredTce te^ nlr^ 
of the mpu, pamcles either to thoseSat match the mass spectrometef or ,0 even 
lower energies, so as to cool and/or/ftermalize them, as pan of an iilJ itStrflce 
wtach subsequently accelerates and/dt focuses the order-chimed statesTa 
rugTrt'i^TolsS'd'""" ^"'r spectrometer and maxS£rC 

Morder chargeseparationappar/msascIaimedinl,2. 3, 4 5 6 7 8 9 10 1 1 
2. 13, 14, 1.. 16, 17, 18, 19, /o and/or 21. or combina ion ther;of where^' t^e 
eparator is some other type of /pectrometer with an electric and/or maaneJfc fidd 
together with some kind of]ve4ity detector/selector and/or time o^S device 
and/or energy loss device. AiJt, can separate different mass states. 

An \f\f^;'\^^^^-V^^^^^^ as claimed in 1,- 2, 3, 4, 5, 6, 7, 8. 9. 10, 11. 

seoarator 1; L J' ' ' T' ° '^'^^^^ combination thereof, wherein the 

separator is based on one ot more other types of process which may be mass 
sensitive, or may be sensiti^ to nuclear magnetic moments, o^may oLr^i^e be 
se^itiye to order charge dir/ctly or indirectly, such as various type^oLp—ter 
diffraction, resonance proc/sses. kinematic processes, ranse diffusior aLd even 
^rl^^^ mi™ — or5e;.chargrmar ^om 

An order charge separatidn apparatus as claimed in 1,2 3 4 5 6 7 8 9 10 n 
2, 13, 14, 15, 16, 17. k 19, 20and/or21.orcombm:;ion herJf wheVeStie 
s parator is an order-cha/ge separator where the active element is order-'char/e kseif 
either previously separJed or otherwise obtained, and/or an order-charge field so 
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that orWPfcharge states passing through tnis order-cRarge spectrometer (which may 
be referred co as a secondary- separator, although once built it may be used as a 
primarv' separator) tend to be deflected by the order-charge ahd/or order field (some 
order-charge [like charge] will be repulsed by the separatorj other charse [different 
charges] will be attracted by it, and when there are more thin two charge states, the 
former will tend to be purer than the latter because the former will tend to be a single 
charge state, depending on how pure the separator charge and/or field is, and the 
laaer will include all die different charges which are d/flected towards the active 
element), whilst order-neutral states are not so deflecj&d and so continue in their 
normal trajectory. 



29. An order charge separation apparams as claimed in ^ 2, 3. 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,/24, 25, 26, 27 and/or 28', or 
combination thereof, wherein some kind of restriction(s), limitation(s), cut(s), slit(s) 
and/or apermre(s), and/or optics, or other type m separation(s), either physically, 
logically, and/or both, or some combinations ofymese, is/are introduced to separate 
and/or concentrate order-charge states from orde/- neutral states, which could be made 
at one or more or various places in the systemAs required. 

30. An order charge separation apparatus as clainled in i, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28 and/or 29, or 
combination thereof, wherein some kind ofmxed, and/or moveable, and/ or variable 
slit(s) and/or aperture(s) and/or barrier(s) ipare used to separate order-charged states 
from order-neutral states. 

31. An order charge separation apparams as Claimed in L 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 18, 19, 20, 21, 22/23, 24, 25, 26, 27, 28, 29 and/or 30, or 
combination thereof, whereinsoiiie kind of fixed, and/or moveable, and/or variable 
slit(s) and/or aperture(s) ana?tejiMDarrip^ is/are used with a mass spectrometer, 
order-charge and/or other typ^Jpf specnxometer, which may or may not be equipped 
with some kind of entrance aperture 7 and which may or may not be equipped with 
some kind of exit aperture and/or yother apertures, and which said exit slit(s) or 
apermre(s) may or may not be posiuoned at the exit focus and may or may not be an 
image of , the entrance slit(s) or apermre(s), to separate order-charged states from 
order-neutral states, for example py positioning them in a suitable way to achieve 
this. 

32. An order charge separation apparams as claimed in L 2, 3, 4, 5, 6, 7, 8, 9, 10, IL 
• 12, 13, 14, 15, 16, 18, 19, 20,^1, 22, 23, 24, 25, 26, 27, 28, 29, 30 and/or 31, or 

combination thereof, wherein tMe slit(s), and/or apenure(s), and/or barrier(s), and/or 
frequency (ies), and/or magnetp field, and/or optics, and/or timing, and/or kinematic 
limits, and/or any other parameters, qualities, aspects cuts, and/or conditions of the 
system, is/are adjusted in su<p a way so that the system may or may not be optimized 
for maximum resolution, anfl it may or may not be optimized for maximum flux or 
yield through the apparamsr, and/or it may or may not be optimized in some other 
way, or some combinatioiy of these. 



33. - An order charge separation apparams as claimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 17, 18, /l9, 20, 21, 22, 23, 24 and/or 25, or combination thereof, 
wherein the thickness of/material traversed is sufficient to panially and/or completely 
separate order-charge fyom order- neutral states. 
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An orderTKarge separation apparaius^as claimed in 1. T!l 3, 4. 5. 6. 7, 8, 9, 10, 11, 
12. 13. 14. 15. 17. 18. 19, 20, 21, 22, 23, 24, 25 and/orf33. or combination 'thereof,' 
wherein range separation is supplemented by some o/her method of order-charse 
separation, in particular range separation is used as pa^ of the input interface to the 
subsequent method of order-charge separation. ■ 

An order charge separation apparatus as claimed in A. 2. 3. 4. 5. 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15^, 16, 17, 18, 19, 20, 21, 22, 23, 2aI 25, 26.. 28, 29, 30, 31, 32, 33^ 
and/or 34, or combination thereof, wherein soma kind of active and/or triggered 
device, which might be a mobile shutter, or a pulsed field, electric or magnetic 
and/or both, or a kicker magnet, or some other mechanical and/or electronic and/or 
order-charged device, and/or time-of-flight syspm, and/or pulse height technique, 
and/or energy loss system, is engaged to separate one or a small group of order- 
charged panicles and/ or states from order-neu/ral states. 

An order charge separation apparams as clairfied in L 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15^, 16, 17, 18, 19, 20, 21, 22,^3, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34 and/or 35, or combination thereof , /vherein order charge is concentrated by 
selecting upon those states which carry th^ order charge. 

An order charge separation apparatus as dlaimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26. 27, 28, 29, 30, 31, 32, 
33, 34, 35 and/or 36, or combination thereof, wherein order-charged matter, which 
has different energy and/or directional uroperties (from those of order neutral matter) 
at the source, is selected upon (by/ selecting the said different energy and/or 
directional properties) to enhance the /concentration of order-charged matter. 
An order charge separation apparatus as claimed in 1, 2. 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, fil, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34^ 35, 36 and/ or 37, or combmation thereof, wherein order-charged fragments 
from a radioactive souKe orprodufced in nuclear collisions which have some kind of 
direction and/or velocbtVL aMd/or nnomenmm, and/or particle-type differences, are 
selected upon to enhanVeJme ordar charge flux and/or composition, and/or purity, 
An order charge separation apparatus as claimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, fiO, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 36, 37 and/or 38, rar combination thereof, wherein selection at source 
achieves sufficient purity that is not necessary to combine it with a suitable order- 
charge separator. 

An order charge separation ^pararus as claimed in L 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, A9, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 36, 37, 38 and/®r 39, or combination thereof, wherein there is some kind 
of output interface if nece^ary, and/or output system (eg to act as a source), and/or 
some kind of collector to pollect the order char^se. 



An order charge separatLbn apparatus as claimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, As, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 36, 37, 38/ 39 and/or 40, or combination thereof, wherein the output 
interface, if necessary/ and/or output system, and/or the collector is/are some kind 
of stopping device and/or container, suitably shaped, if necessary, to collect the order 
charge and/or if nece/sary minimize the discharge of order charge. 
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42. An order ^marge separa:ion apparaius as claimed m l.^^, 4. 5, 6, 7. 8, 9 10 11 
12. 13. 14. 15. 16. 17, 18, 19, 20, 21, 22, 23, 24. 25, 2^, 27. 28, 29^ 30^31, 32,' 
33. 34. 35, 36, 37. 38, 39. 40 and/or 41, or combination thereof, wherein the 
collecior, which can be a container, suitably shaped if netfessan\ or hopper, attached 
to the source and/or separator, or separate from it if ^e/essar^^ depending upon the 
t}pe of material to be collected, is designed to trap and if necessary stop the order- 
charged maaer, and/or order charge, and/or other nj^tter, as it leaves the source 
and/or separator. 

43. An order charge separation apparatus as claimed in /, 2, 3, 4, 5, 6, 7, 8, 9, 10 11 
12, 13. 14, 15, 16, 17, 18, 19, 20, 2L 22, 23, 24,^5, 26, 27, 28,^29, 30,'31,'32/ 
33, 34. 35, 36, 37, 38, 39, 40, 41 and/or 42, or afombination thereof, wherein the 
output of the source and/or separator is in a vacuum or semi- vacuum and is moving, 
and this output passes through any valves and/OT diaphragms and/or apertures as 
necessar}', into the stopper and/or collector, sof that the output is slowed and/or 
stopped, and then either contained, and/or extracted from the vacuum, 

44. An order charge separation apparatus as claimoa in L 2, 3, 4. 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 2% 24, 25, 26, 27, 28, 29, 30, 31, '32,' 
33, 34, 35, 36, 37, 38, 39, 40, 41, 42 and/or 43, or combination thereof, wherein 
the stopper is a Faraday cup, and/or metal plate, and/or other material, solid, liquid 
or gaseous (provided that it does not spoil the/vacuum too much, for example it might 
be in a containing material or materials), wh/ch stops and may or may not absorb the 
order-charged materials. 

45. An order charge separation apparatus as claimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
J.-, i-j, 1*1-, Lu, ±u, X/, xo, ly, ^i, JLD, AH, zj, zo, X/, zo, zy, 3U, Oi, DZ, 
33, 34, 35, 36, 37, 38, 39, 40, 41, 42/ 43 and/or 44, or combination thereof, 
wherein the stopper absorbs the order-ch^-ged materials, and there is a way or ways 
of extracting the order-charged material^ and/or order charge either on-line or off- 
liae, either continuously or in steps. 

46. An order charge separation apparams asjjclaimed in 1, 2, 3. 4. 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19^^20, 21 iz2, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 36, 37, 38, 39, 4m, 43, 44 and/or 45, or combination thereof, 
wherein the stopper is a m^lW^ or other material which is removed after 
absorbing the order-charged msuetial for a certain time, and either the order charge 
is used and/or extracted off-line, or tms is a stage in the manufacmre of the stopping 
material (eg as a component for another machine or even another machine which 
requires order charge). 

47. An order charge separation apparati^ as claimed in 1. 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20,/21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 36, 37, 38, 39, 40, 41, i2, 43, 44, 45 and/or 46, or combination thereof, 
wherein the stopper consists of or contains fluid in the stopper, and this fluid is 
extracted and/or circulated either /continuously or after a certain amount of time, 
taking most of the order charge \^th it for subsequent separation. 

48. An order charge separation apparatus as claimed in 1, 2, 3, 4, 5. 6, 7, 8, 9, 10, 11. 
12, 13. 14, 15^, 16, 17, 18, 19, i), 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34', 35, 36, 37, 38, 39, 40, Ml, 42, 43, 44, 45, 46 and/or 47, or combination 
thereof, wherein the stopper is/ made to re-emit the order charged matter, either 
continuously or in stages, for example by heating, so that it can then be collected in 
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a surrouming container, and/or extracted frqjn the v^m bv a pump, for example 
a high velocity of rotation rotary vacuum ^mp. and then pumped into a suitable 
ccQtamer to minimize loss and/or leakage of order charge. 

An order charge separation apparatus as cl^ftmed in 1. 2 3 -i 5 6 7 S 9 10 1 1 
12, 13. 14. 15, 16. 17, 18, 19, 20, 21, 22/ 23, -24. 25. 26 ^1 W ^9 30 ^31 ^3^ ^ 
33. 34. 35. 36, 37, 38, 39, 40, 41, 42, 43,/44, 45, 46. 47 and/or 48, or^combinatiJn 



chereof. wherein the stopper is moveabi 
strip, and it is first moved to a separate a 
parrially or even completely protected fr 
stopper or a portion of the stopper is ma 
contmuously or in stages, for exampl 
surrounding container, and/or extracted 
high velocit}' of rotation rotary vacu 
container to rriinimize loss and/or Jeak 



either discretely and/or as a contmuous 
in the vacuum chamber which could be 
the rest of the vacuum system, where the 
to re-emit the order charged matter, either 
by heating, so that it is collected in a 
the vacuum by a pump, for example a 
pump, and then pumped into a suitable 
of order charge . 



'ea 



trom 



An order charge separation apparams 4s claimed inl. 2. 3456789 1011 
12, 13, 14, 15, 16, 17, 18, 19, 20, iL 22, 23, 24, 25, 26, 27, 28,^29, 30 ^31 ^32 ' 
33, 34, 35, 36, 37, 38, 39, 40, 4± 42, 43, 44, 45, 46, 47, 48 and/or 49, or 
combination thereof, wherein the storiper is a decelerating device, which may or may 
not be suitably shaped electric aid/or electromagnetic fields, which slows or 
otherwise stops the output from the /separator, so that it could then be collected in a 
surrounding container, and/or extratted firom the vacuum by a pump, for example a 
high velocity of rotation rotary ^4cuum pump, and then pumped into a suitable 
container to minimize loss and/or leakage of order charge. 

w^w^* w^^4.*.w ow^fcLAu.i.Awix ci^pcu.2.tu3 ciitmicu lUi.z. 3.^, 0 O / J5 9 10 11 

12, 13, 14, 15, 16, 17, 18, 19, ±, 21. 22, 23, 24, 25, 26. 27, 28, 29, 30,'31,'32 ' 
33, 34, 35, 36, 37, 38, 39, 40,/41, 42, 43, 44, 45, 46, 47, 48. 49 and/or 50, or 
combination thereof, wherein thfe container with the separated and/or purified order 
charge is separated (which may fte done in such away that the source and/or separator 
can be operated continuously orf in a batch mode) from the rest of the apparatus and 
is then taken away(5or us? elsejwhere. 

An order charge se^a^bn apparatus as claimed in 1, 2. 3, 4, 5, 6, 7, 8 9 10 11 
12, 13. 14, 15, 16, n, 18, ll 20, 21. 22, 23, 24, 25, 26. 27, 28,' 29, 30,'31,'32 ' 
33, 34, 35, 36, 37, 38. 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50 and/or 51, or 
combination thereof, whereiiJthe order charge is deposited, stopped in, or otherwise 
appUed to materials, comporients, and/or devices, which are subsequently going to 
be used in that or some othe/ order-charged state, either to the whole of the ItemT or 
to. one region, or it is applied over an extended region or several regions and/or 
spots, either by moving thefbeam of order-charged and/or by moving the material, 
component, and/or device, /for example as part of their manufacmring process. 
An order charge separation apparams as claimed in 1.2, 3. 4, 5, 6, 7, 8, 9 10 11 
12, 13, 14, 15, 16, 17, It 19. 20, 21, 22, 23. 24, 25. 26' 27, 28,' 29, 30,'31.'32.' 
33, 34, 35, 36, 37, 38, 39/, 40, 41, 42, 43. 44, 45, 46, 47, 48, 49. 50, 51 and/or 52, 
or combination thereof, /wherein the order charge is deposited, stopped in, or 
otherwise applied to materials, components, and/or devices, either in batch mode, or 
a few at a time, or pbnially or completely continuously, with the materials, 
components, and/or devifces being introduced into the order beam either singly or in 
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groud^^ither a few a time or as part f of an assembly-line system with more 
continuous flow, for example with suitable frnaterials handline devices. 



An order charge separation apparatus as claimed in L 2. 3. 4. 5. 6, 7, 8, 9, 10, 11 
12. 13, 14. 15, 16, 17, 18, 19, 20, 21. 221 23,-24, 25, 26. 27. 28, 29, 30, 31, '32/ 
33. 34. 35, 36, 37, 38, 39. 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52 and/or 
53; or combination thereof, wherein alternatively to, or in addition to uhe collector 
system, there is an output system, for example which provides an order-charse 
source, and/or order-charge beam, which is either internal or external or both, and 
which can be used either as a beam of or ier charge and/or to supply order-charge 
directly to where it is needed or to be used, and/or the said output system is part of 
an order-charge treatment plant. 

An order charge separation apparams as claimed in 1, 2, 3. 4, 5, 6, 7, 8, 9, 10, 11 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 2£, 23, 24, 25, 26; 27, 28, 29, 30, 31, '32,' 
33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53 
and/or 54, or combination thereof, wherein there is an output system in the form of 
an external beam, and there is a thin winqow to allow the order-charged matter to exit 
the system as a beam. 
An order charge separation apparams as/ claimed in 1, 2, 3, 4, 5. 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21,/22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34. 35, 36, 37, 38, 39, 40, 41, 42,/43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 
54 and/or 55, or combination thereon wherein there is an output system and/or 
collector, with optics and/or acceleration and/or deceleration as necessary to place the 
order charge where it is required. 



An order charge separation apparatus fas claimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 36, 37, 38, 39, 40, 41, 4p, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 
54, 55 and/or 56, or combination thereof, wherein there is a detector(s), or detector 
s}'stem, which is/are in or can be placed or inserted in the output (separated) beam, 
and/or to which that beam can be dixpcted, and/or by some other mechanism, so that 

ipinges upon the detector/detector system in 
le following operations and modes of operation, 
of this maner can be measured with sufficient 
larged from order-neutral states), and/or so that 
irged states occur can be determined, and/or so 



maner passing through the system 
order to facilitate and make possible j 
for example, so that the mass spect 
resolution (eg to distinguish order-c 
the region(s) where the ordered-ct 



that the system can be adjusted/mned, and/or so that the system can be operated to 
select that particular state ^at cames the required order charge, and/or so that the 



system can be run to senai 
separation systems and 
spectrometers 



ite fiJrfler-charge states from order-neutral states (such 
ifluSncds of such systems, are referred to as "type-0 
Mice), and/or so that the apparams can be arranged and/or 
adjusted so as to select the required order-charge state as cleanly as possible and/or 
to maximise the through-put fnd hence the efficiency, and/or so that the 



for convenie 



detector/detector system can be 



switching it in and out of the beam as required 



An order charge separation appatams 
12, 13, 14, 15^ 16, 17, 18, 19, : 
33. 34, 35, 36, 37, 38, 39, 40, 



used to monitor performance, for example by 



as claimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 

0, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 

1, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 
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- 62. 
^ f 



54. -55.^5 ^ffd/or 57^; ^or^ornbinatinri thfcreor wherein 
can be applied sequentially ai id/oi i n cunib inmion?: 



oneo 



or more of these processes 



:harge separation apparatus as claimed in 1, 2. 3. 4. 5. 6. 7. 8, 9, 10 11 
IS- 13. 14, 15, 16, 17, 18, 19, 20, 21, 22, 23. .24. 25. 26. 27. 28, 29, 30 31 32 
i^.\34. 35, 36, 37, 38, 39, 40, 41, 42. 43, 44, 45. 46. 47. 48, 49, 50, 51, 52, 53^ 
34. 56. 57 and/or 58, or combination thereof, wherein order charge, having been 
separ^d. it is subsequendy used to generate suitable order fields which then 
subsequVtly separate further the order-charged states from the order-neutral states, 
and/or frdm each other (ie to separate the N order charges, where N apparently 
equals three^ 

order charge separation apparatus as claimed inl. 2. 3,4, 5, 6, 7, 8, 9 10 11 
12X^ 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25. 26. 27. 28, 29, 30,^31, ^32 ' 
33. 34\^, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,* 
54, 55, 3^57, 58 and/or 59, or combination thereof, wherein order charge and/or 
order fieldsN^are the active element(s) in a new type of spectrometer, an "order 
charge spectrom^r" or simply "an order spectrometer", which acts directly upon the 
order charge itsel5^ 

kn order charge separation apparatus as claimed in 1, 2. 3. 4, 5, 6, 7, 8, 9, 10, 11, 
k, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24. 25, 26, 27. 28, 29, 30, 31, '32,' 
3l 34_, 35, 36. 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 
54\ 55, 56, 57, 58, 59 and/or 60, or combination thereof, wherein previously 
sepWated order charge is suitably shaped and used either as the deflecting mechanism 
in an order charge spectrometer, or it is combined with suitably shaped electric and 
magnetic fields to improve the optics and/or separating efficiency and/or flux and/or 
yieldsl 

order charge separation apparatus as claimed in L 2, 3, 4, 5. 6, 7, 8, 9, 10, 11, 
13. 14, 15, 16, -17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,' 
35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 
56, 57, 58, 59, 60 and/or 61, or combination thereof, wherein an order 
leter has suitable source(s), suitable input interface(s) if required, suitable 
aterface(s) if requured, suitable output system(s) and/or suitable collector(s), 
jitable optics, slits baffles, selecting systems, vacua and supporting 
equipmenD- 




63, A^order charge separation apparatus as claimed in 1, 2, 3. 4, 5, 6, 7, 8, 9, 10, 11. 
12?t3>l4^5, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32,' 
33, 34, 35>6r.^38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 
54, 55, 56, 57, 5S>5^, 60, 61 and/or 62, or combination thereof, wherein the 
separation process is brou|ht^about by previously separated order charge, or by an 
order field, which is then useoltK^arate order-charge from order-neutral states, 
and/or to further separate and/or purityt^i^charge, for example by repeated passes, 
and/or repeatedly upgrading the deflecting ortte^charge in the spectrometer, and/or 
by means of a series of spectrometers and/or devicfe 

64. ^4n^order charge separation apparatus as claimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 
' 127T3rT?7 T " 5, 16, 17, 18, 19 7-^97-2^22^3, 24, 25, 26. 27, 28, 29, 30, 31, 32, 

33, 34, 35, 36, 37, 38, 39, 40, 41, 427437^2^-^^5^46.^^ 50, 51, 52, 53, 

54, 55, 56, 57, 58, 59, 60, 61, 62 and/or 63, or combinatiorTfR^reefy^j^^ order 
charge passes by previously separated and/or purified order charged, wincfriftaiL^ 
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65. 



-ETtay not^^uitabl y shaped, and/or by an order tiel 
fraction (ie the fraction which is deflected away ffoin 
order charge separation apparatus as claimed in 



order 



1 < 



1 n 



IS. 



66. 



J^V34. 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45 

54,^5, 56, 57, 58, 59, 60, 61, 62, 63 and/or 64yor combination thereof. 
Che 51^ or quantity of the previously separated orier charge in the active element 



d^nd the repelled or repulsed 
le active ei^ment)-ts-€0}4eGted.^ 
3, 4. 5, 6, 7, 8, 9, 10, ll] 
26. 27. 28, 29, 30, 31. 32, 
46. 47, 48. 49, 50, 51, 52, 53, 

wherein 
is 



fall 



fecween the two situations, the first 
the active element is small so that 
■ge, and there is a tendency for one 
Late, but the acmal deflecting force 
because the overall sample size is 



chosen^so as to arrive at a suitable compromise 
of whicHos where the quantity of order charge 
statistical flucmations in the small sample are 1 
of the (three) types of order charge to predoi 

exened by tkat dominant charge-type is too s 

too smalL ana the second simation where the /quantity of order charge in the active 
element is larVe so that the amounts of \hi different types of order charge are 
(statistically) ve\y similar so that there is not ifeally a dominant order-charge type and 
r no net order force exerttd on the order charge to be separated 
element is too close to being order neutral, rather the quantity of 
le active element is cnosen so as to separate, even if only 
farticular order-charge /type, and/or achieve a non-zero, even 



so there is little 
because the activ 
order-charge in 
statistically, on a 



maximal, separationXefficiency for one 
fraction, and the repealed fraptiipn, \specij 
separated and coUectec 



the order-charge types in the repelled 
Jly the more strongly repelled charge, is 



A^rder charge separation appas;;|tus as/claimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
uT^rSvJA 15, 16, 17, 18, 19, 20, 21,/22, 23, 24, 25, 26, 27, 28, 29, 30, 31, '32/ 

'^^ '^A '^^"^^ '^7 'XO AC\ A1 AO I A'X AA A^ A^ AH AQ AC\ 




c 1 _ . 



^7 

54, 55, 56, 57, 587"^5§, 60, 61, 62,/ 63, 64 and/or 65, or combination thereof, 
wherein the repulsed order^istiarge is uied to effect further separation, either by being 
collected and formed into a pofe'-fQr the primary order-charge spectrometer that has 
just selected it (as in 41) and then iiBedLto replace diat pole (and so form its active 
element), and/or is used to form tMe activ&--element(s) of another and/or separate 
order-charge spectrometer(s), or in/some other w 



67. 



68. 



jrder charge separation appara|his as claimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13>4^ 16, 17, 18, 19, 2p, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 34, 35, 35^3:^8, 39, 40, jl, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 
54, 55, 56, 57, 587''S^^60, 61, /62, 63, 64, 65 and/or 66, or combination thereof, 
wherein the repulsed ordfe^sQhaBge is used repeatedly to form a new pole (ie active 
element) of a primary orderj^iiarge separator, and/or used to form poles of 
secondary, ternary and/or casaadesbf-§ubsequent order-charge separators (we refer 
to .such separation systems, ana sequences&fijich systems, as "type-1 spectrometers" 
for convenience), so that the tibpulsed order char|fe-4^assed through the system, and 
the repulsed order charge is ielected at each stage, anS""^*^ either used to form the 
active element of the next ^nd/or repeated) stage and/or ufeiKPassed through that 
subsequent stage and the repulsed order-charge again selected, so'^th^ ultimately a 
purer sample of a particula/ type (say type-1) of order charge is obtain^ 

^er charge separatioA appnrnmr nr rl nim f^H in 1 "',14^ "^.JlJ^^ 9. 10, 11, 
12, 13, 14, 15, 16, 17, \L 19, 20, 21, 22, 23, 24, 25, 26, 27728/29731 
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?^ f?-^3^'3^-38. 39. ^0,41.42, 43 44, 45. 4B. 47.48. 49 50 51 52 53 

wh.;:-- '^^^>^- f • ' ^ "^""''^ combination thereof 

wherem the purl!lM-^«leidiar^^ typ/ l) is used to form the active element o'f 
an or^er-cuarge spectrometerP^^ich-tei^dbnysr^^ refer to as a "pure type-1 
spectrometer and of the order-charge ty^esTSdTBxDtisiu^ system, the type 1 
charge is repulsed, and the types 2 and 3/are attracted and colStg 

order charge separation apparatus as tlaimed in 1. 2 3 4 5 6 7 8 9 10 11 
12,^14, 15, 16, 17, 18, 19, 20, 21,42, 23. 24. 25, 26,' 27 ^8 '09 30 '31^32 ' 
33, 34>a4^, 37, 38, 39, 40, 41, 42, /^3, 44, 45, 46. 47. 48,' 49' 5o' 5l' 5?' 53' 
54, 55 56?5Tr^9, 60, 61. 62, 6^ 64, 65, 66, 67 and/or 68, or 'combination 
Uiereof, wherem the^5y§tem is an orderf charge spectrometer as in claims 60 and/or 
61 and/or 62. except that ^he^viousW separated order charge in these claims is here 
the type 2 and 3 order charge ccJtt^edi in a pure type-1 spectrometer, as in claim 65 
so that type two or three order can^^to be separated by a process of amplifying 
a statistical flucmation as the type-1 cliar^bv^s separated (as in claims 60 to 64 bm 
using an active element containing tVpe 2 anJIAjr type 3 order char2e(s)) and the 
repulsed and/or attracted charges ii/are selecte^s^d coUected, so that further 
separation of type 2 charge from typfe 3 can be effectet 

order charge separation apparam^ as claimed in 1. 2, 3 456789 10 11 
12>43, 14, 15, 16, 17. 18, 19, 20. Jl, 22, 23, 24, 25, 26, 27. 28.' 29, 3o/31,'32,' 

2, 43, 44, 45, 46. 47, 48, 49, 50, 51, 52! 53,' 
, 64, 65, 66, 67, 68 and/or 69. or combination 
ge and/or charges is/are used as the active 
:ers, which are arranged in repeated sequences, 
' large spectrometers, similar to the way type 1 
uch -separation systems, and sequences of such 
" for con^^eqience), so that purer type-2 and/or 
ated, and oiie^oc^oth of these is/are selected 
used as an output bez 



36, 37, 38, 39, 40. 41 
54, 55, 56,^577-58^, 60, 61, 62, 
thereof, wherein me'^-separated c 
elements of order charge sp^ceomi 
or series or cascades of such orde? 

systems, as "type-2/3 spectromete 
type-3 order charge(s) can be sep 
and/or collected separately, and/o 



.^rder charge separation appara 
12, BM4M5, 16, 17, 18, 19, 2( 
33, 34, 35/"36-5Z^, 39, 40, 4] 
54, 55, 56, 57, 587^97-^61. 
combination thereof, wherein 
charge from the system in claims 
element of an order-charge spei 



IS as claimed in 1, 2, 3, 4, 5, 6. 7, 8, 9, 10, 11, 
21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31. 32. 
42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 
62, 63, 64, 65, 66, 67, 68, 69 and/or 70, or 
iT^ed order charge, for example the collected 
&D and7t»44(say type 2), is used to form the active 
. btrometer, AvSidi-jscerefer to as a "pure type-2 
spectrometer" (if type 2 charge islused), and which actT^Uit-Qcpe^g and type 3 order 
charges, so as to separate type-2 charge (the repeUed fractionTfro^r^'peo charge 
(the attracted fraction), and one qfr both of these are selected and collectedsepj 



charge separation app 
12. 13,^T4rt5T-4^,a7^ 19, 
33, 34, 35, 36, 37, 38, 39, 
54, 55, 56, 57, 58, 59, 60, 61 
combination thereof, wherein tl 
active element of an order-charge 
spectrometer", and which is ther 
from any other backgrounds, if i 



•ams as claimed in 1, 2, 3, 4, 5, 6, 7, 8, 9. 10, 11, 
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
43, 44, 45, 46, 47, 48, 49, 50. 51, 52, 53, 
62, 637^2fr-65>,^]6j^, 68, 69, 70 and/or 71, or 
e purified order charge"(type-3jLisused to form the 
■ge spectrometer, which we refi?~to~"as-a...^pe-3' 
used to separate type-3 charge (the repelled fracti? 
is found that the t3'pe-3 charge from the pure type-2 
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'specniQmgter is not pure enough, anfi^onee 
been proauegit7-rt-ts-theD _used in the_d evi 
device as the active element to construct 



;nouon 




.^nougii sample of type-3 charge has 
a separate but similar 
^ter". 



An order charge separation apparatus asTclaimed in 1. 2, 3, 4, 5, 6 7 8 9 10 11 
12. 13. 14, 15, 16, 17, 18, 19, 20, 21/22, 23, 24, 25. 26, 27, 28,' 29. 30/31/32 ' 

k 35, 36, 37, 38, 39, 40, 41, 4^ 43, 44, 45, 46. 47. 48. 49,' 50 51 5^ 53 
D405, 56, 57, 58, 59, 60, 61, 62, 6% 64, 65, 66, 67. 68, 69, 70, 71 and/or 72, or 
comtHmtion thereof, wherein the various different tj^pes of spectrometer are combined 
togethefNto separate the (three) o/der-charge types, for example the simplest 
arrangemeXof these (for three cMrge types) is two pure spectrometers for two 
different charfe^es (eg type-1 and type-2, or type-1 and type-3, or type-2 and type- 
3) in either ordeKwhich are arranged to separate order-charge from order-neutral 
maner, and to sepai^e the order iharge into each of its charge types, for example, 
a pure type-1 spectrorh^er will ryfcpulse order-charge of type-1, allow order-neutral 
states to pass straight tm'ough,\ aiid attract order charges of types -2 and -3 into the 
second spectrometer, whichHTitAs of the type-2 will repulse type-2 order charge and 
attract type-3 order clji^e (ay^fectrometer of the third type could be added if further 

p fraction is required), and the various order-charge 
id collfe^ted as required. 

watus asN:laimed in 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
20. 21, 22>s^, 24, 25, 26, 27, 28, 29, 30, 31, 32, 
40, 41, 42, 43, 4^6, 47, 48, 49, 50, 51, 52, 53, 54, 
762, 63, 64, 65, 67>^ 69, 70, 71, 72 and/or 73, or 
a^he various different typHof spectrometer are combined 
are^iaqdwith suitable sou^(s), vacua, interfaces if 
required, and/or output sy^ems if requirea>aiid/or coUectorsHrequired, and/or some 
combination thereof as required, and a suitable'syst^ of opticC^d/or slits, and/or 
baffles, and/or barriers, ii/are used in combination orsfepa^ately to effe:t the various 
separations; and the different charges are collected as required. Nv 

An order charge separation apparams as claimed inL2.3,4, 5, 6, 7, 8^r-^ H 
12, 13, 14, 15, 16, 17/ 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,.29rSo, 31, '32/ 
33, 34, 35, 36, 37, SSf, 39, 40, 41, 42, 43, 44, 45, 46, 47^^8-^50, 51, 52, 53, 
54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67,^.68r^ 70, 71, 72, 73 and/or 
74, or combination /thereof, wherein the varipttSsources, devices, components, 
systems, spectrometdrs, collectors and/or oui^rtits are combined together in such ways 
as produce the ordef charge states, whgfller combined or separate, with the purities 



separation of the lattAr\tti;^et 
types are then selected iipon 
order charge separdtibn a 
12ri^^, 15^ 16, 17, 18, 
33, 34, 35>34337, 38, 39, 
55, 56, 57, 58T^59>40, 61 
combination thereof, whe; 
and/or cascaded, and the 



